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This invention provides an assembling method of non-transparent flat 
display panel, capable of simultaneously forming flat display panel 
and connecting with printed circuit board. A silicon wafer is provided, 
which is coated with an alignment layer. Plural spacers are set up on 
the silicon wafer and the wafer is diced into many dies. Frame seal is 
placed at the edge of a die. At least one metal lead is formed at the 
edge of the die and these metal leads are electrically connected to 
many thin film transistors. A glass substrate is combined with the die 
by using frame seal for being connected to a printed circuit board by 
using connecting device and conductive material, such as silver paste, 
anisotropic conductive film or anisotropic conductive adhesive. When 
the printed circuit board and the flat display panel are combined, 
individual metal leads on the printed circuit board and on the silicon 
substrate are connected to the plural' transparent electrodes on the glass 
substrate. Because the glass substrate is fully exposed and the flat 
panel display module allows the occurrence of optical penetration, the 
inventive, structure can be applied to conventional alignment device 
such as charge coupled device and conventional connecting device. 
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i - #«tt.W (1) . 

5 - 1 # a 3 41 ^ : 



U \A 



# B £ ^ S3 ^ at interconnect ) IK tf ® -fe 
*g & 7t # # ^ ■ • # JBI & & £ * ^* * at a 3 & & ^ «t B 3 b 
© & H #) t 2^- # & #° « 4- # & j& ^ # ° 



5-2 # 4S * * 



^ 3 - * s 



7F & ^(liquid crystal display 'LCD) 
Vtrft-fa-n- t - Q L- - ^ m-m-M-Mr-^i c a L h o d e ra y 



iff ^ 3 /-PC aa 

tubes « CRT) » LCD S ^ I: # ^ f i Is # If f >i ^LCD A 
# ig. ^ safe 38 © *L 4l W m & t& > T LCD & jfe M. 'J? & # 
it ffl *. i£'*ILCD S =& _L # -*t & #- HKpixel ) #*j 19 ffi > 1 
% -r to Ife 7b ft ° 



#LCD © &' * & & > LCD fl& 4£ * 3i it & -'J # # #j € 
a # »fc ¥} m Sfe Ji # & M. £ & & ' *b #LCD * € & it 

# * *t a ^ & - - « f jl # s *° fa & it m ft n & t ^ 

^ *l tS-ft( flexible printed circuit board >FPCB) » 
*T 4fe 3, *P m % 2S- *L at. 'i& If- #(wel d) & & ± ¥j £ $k & * m 
ib % 3- ft ¥t ^LCD fl&.fe #r £ & fR. ft .» T Ik A £p #] € * 

# afe it It * - A ^ € >i . H ^ ^ — #J — 4fe .tt 3£ S . Sfe m 
%LM.Ji ' nqFPCB 6^ *T 4k 'Ji(f lexibi 1 i ty) ^LCD © *L # 
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i •• &WiSLW (2) 

i&i&*£«.#tf## ■ f JL*-A|flf* ' LCD © 1 0 # £ 
FPCB 12 & £'J £p ffl % sg- printed circuit board *PCB) 

14 > «w Bp #j & fe. 1 4 #4i&jL#-£. — 

surface mount technology • SMT) ^ f M t Sl-C. 
integrated circuits »IC)waJi(chip)16 ° 



^ - 3£ t JL # § & #f * ^LCD © & ^(bond) £<]PCB 
> ^ ^ — B I ^ 7F ^ t ffl t f £ itt(tape 
automated bonding > TAB) $j ft • £ & ^ ^ 3 *>? # 
& «T # » ' *#S204fc26/B#.ife #LCD © feio H-PCB14 - 

2 4 §3 * tt f 21- a B 3 £ 1 6 • TAB -it- m ^ 4k & A a 4£. ^ $ e & 
39 It J# & 36 is. # € Sg- & *T a 4€ 4 -8. -If- & $P IE ( 1 ead 

pitch) *T a /j> i'j * #'6 0 m • TAB • & m Mb =f M H 
^.liCtape carrier package 'TCP) > -fit ffl * iffr *a ® # ^. 

M & f»J ft n M & ft- ft jg % 4L «r _h 4L £ S -' *f 

a ♦ # & / ^ ^ ^ ^ ^ ^ ft f; sg- *n -r ' *r « ^ & * ssp 54. 

iMjTAB Jk & is . ffi M) & m ' # #J >t:TAB T « tb £r & # ^( 
wire bonding) H: 4& £. . * ^ £§P •« J5. -k & JE # ^( span 
bonding) • & fl& » TAB # ^ i 1 ^ ii| t f It ^ " 



3 - & § £0 ^ ^ LCD & PCB # 4»f £ # — C ® ^/f 
3t 31/ .fa # -g: ^(chip on glass • COG) & % ^COG m t 
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» # 1 6 * & 3fe24 * 3Sr £k «§; ( an i so t r op i c 

conductive film • ACF)2 6 i & 4£ (mount ) -&LCD fi #Ll Q 
_t » A SI H $ ~B 6 &ACF ^^#^##,©5F*E ° ^ 

# ~A M fff Tjt » TAB fl*22 ^Hff^|#| ^(conductive 
pads)28 » M. 3. JMPTAB ^22 A ^ACF 30^_L^ • ff&ACF 30 

* & ^ * 4fe <B * -fb ^-4fc34 t S$ - • €.« .*t( 
conductive particles)32 c ^ACF 30 T ^ ^LCD ® ;fe 1 0 ' 

ft _§-LCD *stelO#iK^#.& — #3-^&2&.J(E. tg( conductive 
elements)36 •' #TAB ^22 * ACF30 *LCD' ® fel 0 & * -fc - 

*Ll 0 € 3t & • ' * « * * * Tfc 3 6 * # * 

1^28 ffl € # K # *L % m. &32 ^M^tB^jr^^^ > 

• — Jfe ffi? "T » ^LCD ft fel 0 _b #} Q % & ft- 3jL it 3 6 ^ A ^ . & 
ib$?(indi urn -tin-oxide ! I TO) $ M ° 

*» # - c s #f » cog & # *r a m t & £p m % h- =&.( 

£ Si 7F ^ ffi ) it ^LCD © fel 0 #1 £p #J € SI- *L( H ^ 99 
ttO ■ ib # . COG & W «. « & &24( £l ^ # fit % s$. £k X ) # 
ACF ^3 # ^ « £1 « € *£. ii • 



- m f *n 4l ^ j& ■ TFT-LCD & j&( assembly) ffi %L #f # 
* £ 4- £ 6g ft;jft. Jft & 3ft • & i t - f?- ^ « SMT/FPCB # & 
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& - (4) 

ffi & # # J& « <ft JLTAB & #f -tb *fc m. » • «rTAB <&. COG'S. 

# to f .' & Jt t #J — # 4 J-C rework) i LCD £. jfe 

ji # «s- * fe a it € n- is % ) * s * & • * <w «, » ^ 

##tt#tfrft*«ag-a^jk#«#r»rifttt« 2§- 3 9 3 # #LCD 
& It #j * ^ 0 



-fit aSL # TFT-LCD & & & & & 4£ m t ' SMT/FPCB ^ ^ 

& ; & a x. -tLCD ft & ^ a n t ( #j my > *s. # 

^ it S TAB # 4- >T ^ ; nqCOG # » i x^f 

5? ' ifltftlH'J^ -tLCD a & _t ; S it > TAB U & M 
COG /f £ f J8 ^ ;&TFT-LCD #j — It if >k ° J& & #c > * 
*MAB if lie I a TAB # # H£ ^ ft % aS- # a £ » TAB ^ i£ |r 

# x. # y# a v jl £ a* x. .-t jgt * » s. a *r ^ ^ ^ m> 5h c 



pi tch)6 0 & # efj & * £. * 



M nq 



TAB 



■ft! 



& <£- T £c ^ 



4i. 

'.-ST 



27 



• *. .ft St € * & £ .# ^ - » * ft & > 51 , 
- 51 ssp #- ^ « AACF "jR $ - ffi7 J. TAB $L m ^ - 
& Ife ^ ^fcACF jR. t » ^ ^> J3fe( th erraa 1 expansion) 6t 
« f- f- ifc % #■ ^ *r ^ /flS ^ Kmisal ignment) • TAB ^ <!l 
TlS&«Li|fcS8ilLfl6^&*X.-t6«i^#^*i • & ^TAB -Jg ^ 
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s. ' (5) 



^COG s& # t ' £ * & H » # * ffi * * ^ K fl- t t 
' € s£ h s 3 # & % & #(IC bumping) H-ACF £L S. • a * ft 
M « * a i£ i'J50 #; £ # ^E(pitch) >. * 3*. & $ & & 
#j LCD 4* It * # B -3» ' #.JLSS^AH*g-H.BB - H i= A i! 

» LCD ft H(packag.e)40 # «■ ft » 5- ^ & 4~ T at ^ & 
10( gpLCD ® &) - jL&m & fe42 - f i f ^ a 9 ^ ( ^ n i 9 
,M ) i 6 N #*■ ^ '14 ^ € M(ACF)26 *P tfl € * fe( ^ T & ^ £p 
#1 € 38- 4K. ) 1 4 ° «ftli^l6*4*tt«-*^t»6*i|it 

surf ace)48 _h 6«j £ tfc # # #46( *» I TO € £0 ' « it -fl € 'I± 
i£ & # it i&'fe 4- # £ Ifc * * « ^50 * >T 4* * « M26 • $ 
T i4 & *.] # # # t IS- '. *°PCB14 # * * » PCB14 % ifc i& - #f 

1 ^LCD ^ f ^) ± t 1 • 

*og=-A®£-g-=-Bffl#r?F ' LCD #140^7^^!-^ 

TttS *i .a £ 16 -&PCB • -fa A ^> ft jt £ ^60 . 

* T $ fife- ' @ jfc 3HS LCD *lt40^>^-t^>sfe-at — 
' ffij £. # i£ * ft * 31 ^ it A3 ^ f & ^jLCD ft %L • i let, A 
«. • T «. it 5E- «' s^J LCD * It > jj& 21 flr & f ^LCD 4* H & m 

sii^s^i^i & ?y #pcb ft & m • 
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s. ^mn.m (6) 



U VA 



it $l • «'^^*L^^^.»S*3fe*-^ — 4® el 3* & 3*. #r -^P- 
«7FS*iSta*J*f*A« 1 • *t -IB- « te at # 31 *l * # B B a 
«. ia 7t m C 1 i qui d crystal on silicon *L'CoS) ° 



gg 3 



^ * a 3 H Tt, .« # fc. +' ' «. £ H £ P #J € #• W 6$ i* 



4£ 
.* 
(g 

& 

"IT 



29 S rtf TP ' ^ ^ a B 3 ^ * ea . & m M JtoL7 0 <fifc & & 3* £ *L 
lass substrate)54 * ^^.^.(silicon substrate)56# 
#b £ R3 ^ >S. a B a # ^ ( 1 i qu i d crystal -ma t eri a 1 ) 58 #f *g 
# . jl t £ *c 4B A3 1% 4K spacers )62 & ^ # ,«M# 3£ — 49 

n & £t H # * b b 3 # 5 8 • f tl 3 |*Sfe6Uii|l 

fi 4& Si * <!± 34 # 



m tg EP #] t 2§- 6 8 # & > ^ * ^ 0 o 



68 



H3 



7 8 



Sir >J5L 



£p t si- ^58 • m. % Q- S ■ >5 72 »j # J& * ^ £p «>J € 
# TM -IP J-X j& #3 «7F©*L66^fffi # ££ ft € 88- .° jtb e*- ^ 

& tf: © 6 # Ep m % ^6 8 4L m € -1* s£ # ^ -t ^. ja 
& ^ 4-(wire bond) 74 & # # ■ Jl -S. $ "^T « * J & 
& # & ^76 # - 



^ E3 i ^ ^ # | 3 s^l s i&^i,t(iiquid crystal 
on substrate module)70 • ?P iz_ r> Ml & ^ ^ & «. j& ^ I'J 

« ffl g ft ^ ^ # ^ b s b ^ %l g B & m m is. - ^ « & y 

te£&£-*tt+-#S#* : Jfc ^ £b. ^ s -et ffi ^ m «t tt ^ # 
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3. - M*W (7) 

it g§ & 4s. ^ n & It- Jt # * . ' « A S 3= % 4t & ' &• is. X & & & . 
#t % Cheat s ink) #f if- 5t ^(thermal dissipation)^ 

# - it'* 3K. & * n tf ^ pr. #j a a pa #'J # a 3 B ^ * s & aq *n 
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u \_a 



5. > %tmt$LaH (8) 
$ # =fe * « B 9 a ® fe 



(wire bond ) »T « ^ 'hi * # *'J S P #1 t & ^ ^ -® IS * •§ 

^ # s 3 . # ^ # * * 3£ & - * © ffi * Sit ' j£b -f- & 
m 7F S %k & #• ^ S ' 2* -f" © ^ ^ S *P ffl € 28- W sG £ 

t: as- ■ 



X f I? ^ § ^ t ^ ' t f S 1 i # It ' & -f" W 

i^it&^TRi3 f *p ^ * *t «■ * # * It .Jt *- % *fe it 
^ ^p- & 7F ao =fe # £p #J € S&- *3L " 

^ # ^ ^ & 53L j£ JL ^ it 3,3 & =fc ^ "f- © ® H £P #J "t 

SI- ' £t it # & ^ S S£ 7F M &k is. • 



ii^S^^T^ ' ^ a T ?'J # : k * t 5 i ^ it ' 

ih -f S 0 V 7F g & afe *L ^ ^^fe.a-g.-fft^sks&^fe^ 

^ & & ^_ ng 4l * ji # m & ft * ^ti^t&^ii #> 

A ^ ^ & & £. TO # £ £c ft 3" ft _L £P ^ 35fe ^ & *L JE 

it^ifetl; to 3fe 3& & JL s. ^ - W & & a j§ 




« 11 X 
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Cove 
J- 

* # 



C9) 
rhang) 
4fe 

it 9j 

& ift *b 

5 1^3 T 
H # * 
m ; # 

?F s /I. 

6 s-J 



3 

as 



* 



(thin film transistor) 



& & % Jk 

(transparent conductive traces) 
_L ; * # Sp. #1 % &r & » tfc Sp Jftj € ■ & ! # it 
& : ^ I f S S ?f S ' 4f 3Bfe ^ H. =fe £ -fc. 
4t & jfe gp jfij 1; i£ jt( juxtapose) ; «t_ 
it # it W ^ & * it * >§ Me. ^ ii * # ^ 

iTFSfe^Ep Jffl € ^ fe. . » «r * * *C #- if -f 1 




i * & *n 



4s. ' Jfe. It * ^ it B ^ ^ -f- © & II #1 ^ 5k & ife — # 



^ ^. -p ^ — <g ^- |$ fij # : £ sfe ^ is — i& a ^ 

Ultra Violet > U?) i ib f f $i f If : € 3f #. ^ 

T ^ — : <fc ( silver paste) - € #- Sf- 
(electrically conductive elastomer) - % *fe ^ M 
(anisotropic conductive film) > ^ '1± € ' B£ 
(anisotropic conductive adhesive) > ^(ietal 
bumps) ^(solder bal Is) : it. W Q & ft # ^ ^ ^® 

^ ib indium- tin-oxide) ; £p m '% *L ^ ^ : A *J 

% fe( f lexibl e printed circuit board) ; % ft fa & ft 






% 12 K 
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S. * (10) 

^(charge coupled device 'CCD)^*}^ 
tie £p 4'J t 46 • 



t£ © 



# ^ 5. a ^ — ft P 
^^-^.^^"^ ' J. 4> & 



#3 I Jl t f t ^ I»J H l& 

^ # & # ^ ^ # n % 



33 



% t ^ - "® 



— — g — p- 



( f r ame 
& - t 



in. S^TI- g~7T& 
seal) -f£ — ss 



3 b£ ^ # Jp. -ft £ 7F il ii & s. £p 

T ?>J ^ * : & # ^ S K • *h ^ a a a 
# 3 it > lii*-|if It £ 3- *p 
B£- t^j ^(alignment layer) it ^ 

& ; * & £ *t « Jft ^(spacer) ^ ^ 

ffl m 4fc # ^ 4p * # ; #J 



S5v 33 



€ 3% 



A la 



88- fe J£ 
a A il 



& aSL 



; A i ^ 5* £ 4£ 

^ bc} © 3& 35 -fit # 
^- ^(transport 
€ sg. ' jfcb £p #j 

«. 35fc 3& &. *c » . 

ii & # sfe 3$ & =fe 
i ; at £ * € # 
# # ft- W ; 

s) A & & sfe. 3& 
& & a & ~ 

«. * ^ #4 * tin 



"I i4 # i£ # ^ >S 5% S'J it * ^ S| 
^ B 3 a ^ -L » ^ t ^ ^- 9U © ^ #• 

# & t£ ^ ^ a ft : & & £ 

conductive trace) ^ & I i. ; ^ 

% n- #i ii m- # ^ #t # ^ ft ; & 
^ # n ^ a i s ^ I ^ # £ ^ m 

4 ± ^" 1 S i=i T ^ ^ I # ^'J t 

34 £ i£ * it 3 ^ ^ Ml - i£ # >| ^ 
#r ^. -safe ^ ^ ^£ 3% >J ^'J € ss- 

£■ ^ m it. 4f at? ■ : M & £p JI'J € SS- 

£ > it. # ep *J t J* *L -L ^ ii # # 

^ ^ ^ * fe Ji H # it B ^ £ & ft <fc 
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i « (ID 

'j± S'j Jtb Ja >7 -t ^ it # & M & ^ « A ^ £ & B S a #lfl. 

sg. ^ & & & # ^. Pal ' 3* «t h 3 3 # # & U 0- ffi m $k • 



"T 



>1T0 



-a 



n & & '& -f- ® « ^ n it m ^ j. £p #j % & %l & $r * & 

it - # eL T. ?'J - 4B # « * ^ fcl # : a * aft .46. - 
JX £ *b 4jl a 4b £ € 4ft 4fc ; #J € si- *L A & 3, £p £<J € 

& : . E € # *S ^ it # ^ 35L & ife * bs rt £p ffl € 

; £ It H £v £ £ a B a t ft jx & £ £ & ; *g ^ # # 
& t *r-Jfc @ 4b ^ ^ U ¥r : € # 3H- #• ^ T - : 



^7 



iX a » 



* ^ * _L & - m. m % 4* iA s & & *p «i -t %l ?n 

m. & m & -sp- © K H ^ ' ^ ^ & 4- T n ^ yt : — -f- fl& 
( f 1 at panel ) 5 Jfc ■ fi fcL ^ * ^ &. > ^ ^ « ^ 
^ 3fe 3^ ^ # £. fe ^ H ^ ?fe b 3 3 # ^ S9 ' 3jL M. it 

( longi tudinal direction) X ^ 3- 5^ ^ %L M. ^ =fe ^ & 

a $. ' ^ ^ ^ & 4s. jl s. ^ ^ & m ; ^ # ^ J 

^ ( me t a 1 leads-) ■ it & it M ^ijL^-et^^&feik*.* 
9 a a b 9 b # ^ ft 5. ^- 6g it ^ > .Jl jl i£ & M ^. # € 'J* St 

ill 9 M. M SI St € B a a H : ^ *c -fl ^. B ^ ^ transparent 
conductive lines) > it * 2t B ^ ^ £$L ^ v 3& 3^ A *L & 







« 14 X 
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jl - &mt$L*a (12) 

m ±- » ~P *l € * 4E. •• ifc £p #J € * *l 6& it £ # -gE. # ifc # 

■ 4&.45.*^jW«**Lil*. ■ 4 ft 4g. & 4$ s -fit **• it # if. s 3 
& * it * M tf - "1*. it * # * 4^ ffl - 9. f: # & & ^ 3) ep 

#^#^^^^.Ji^il#ii^ 9 -& fio m it SI ^ 46. 4g. jl 
* € *£ it © H ep *J € fe «f & ^ ft j& ^ -f- ft 

* - " $ € #- # - & € M - H- 3" * "t Jg- • ir| £? i& 

« it 4® I Sp € 2i jfe £ — T & ^ Sp jjty f; 3$. ^ ; Jdf. ■§; ^ 

^4 ^ « i: *r Ifc 1! 4b ^ # 34 ; — *fc m 

% > x <& m w Jt $ & >} 4^ «t jfe - 



5 - 4 # la l£ : 

(non-t ransparen t ) 4l ^ ft & ^ B ( f 1 at display panel) 

£. ep 4!ij $ & 4l ^ * . « & /a tb ^ & % & ^ ^ & m ^ n 

6 (flat panel display module) 0 
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S. - (23) 

& m 7 — & > #.& ^LCoS & *t * # & 

3$ ^ & no tit # gfc # 4- It 4(bonder equipment) # ft ^ 

£ **CCD) *T « ffi • *-*WH»i.«:f^T-*«t^^ ' £. 

# m W # ^ * £ «L jfe £ P . *l « 21- & & # T U S& i& *3 EL Jfe 

£ T « i # ^ ^ ^ ^ t £p f ^ t ^ f I ^ A ^ i- 0 

^^.^Bg^f^^^^^t » 4. ^ 4t 4£Csi 1 icon, 
substrate) _L £ it 43 IK Sfe si gna 1 lines) £ ti'i Irl 
#.^(metal l eads ) £X if i& f tt 34 ( e I e c t r i ca 1 1 y 
concfuctive materiaiT 7 ^^- f N W 1 ITHT^ grTcrH^pC 
J9t it ^ 3" € Sf- ' >&#5j3Sjti^^.4gL(glass substrate) 

_L # £ *: m 5fe 4*. • **#^ , g"«S*.*4-3*:^*.*L^^*I 
€ 5S- & ( & & ep 4il € * *L ) « ^ it, ^ © *f it ^ & • # 

# t: # # 4r «. f- 4 H- ^ *t fffEf'^r«^f^^ 

(di spensing means) ffi^%tt¥r$e>tottrty & .x- : . * ^- € 

# tt 4 t: 3£ ' *T •« ^ *fc * # ^ (mechan i ca I 
means) » « U ft to n & m- &t _L ; 

if- t: & ^ ' «r« S # ^.^r (adhesive means) ^ # ^4 & 

^ # £. M, Jl ; # ^ f # # ^ | £r^(metal bumps) 
' fi^i ^(bumping means) ^ % tt ¥r fa to 

& & -t •. ft * € # 34 *f si sfcCsol der balls) ^ > 
j-X ffl ifl & £p J?'J ^ ^(stenci 1 printing means) j|f 3f f # # 
fa to & fa -L ° ^itb ' it*m^^r«^*f^#? 
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3. « ftWIfc* (14) 

(sealant) ^ (frame seal) t ^ ^ ^ ^ 

& # • no it # * % # # °r « # £ ^ ^ ^ %■ 
§9 . f ® i 7F g »r j-x ^ £p t ^ ^ # 

#: * • 



*& ^ 4S. 



M ifc 



^ -tK. 7T 

m 



Ad. 44r mr 
TT -=T* *Vu 

^ ^- 4& 



* is 



|5j 



€ & & m & # £p #i * -2S- *l c *r & ^ ^ p #j t si- & > $l 5* 

4- & ° X #'J *° *T U it i§ A *S £ 4s. & /8 f& % & M ^ %L $. *° 

m % i 8 t ^ & 4& » m $i 3l st ik.^L w m m & *t ^ 



4$ & -*L " ft € & #1 - 6 P #J € ^ ' f f ^ i ^ t ? i 3. 
^..^(non-transparent flexible film) - #4? 



m j& & ^ tr & & # it ® & ft ffii -st m y « s- h & 

j& itb & 4S. -L • 



^ ^ t ' f ^ t ^ # ^ t > t a U (die) 1 5 t I §i! 

& % > jfc - 4i Jl 3 JL # # £ # *t -® » fit « s S b & 6 ^ 

^ l& i^j (alignment 1 ay er ) ( ^. S. ft. ^ » po 1 y i m i de ) ?£ 

$i & fs m & © -t ' & ^ « # *$■ - id <fb m & a' ^ & * 
^ ^ ^ & - ^ f H^^i£(^^)r^.#:^^^^^#^{- 
^ 1^3 • m & & B B a y ( d i es ) . m 1. ( ii # * ) ^ *t -fa 




» 17 i 
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3. - &WiZm (15) 

m m spacers) & & ® _k * £ & 1% 4- & 'X k ^ * '£ H- 

° D f = f fa >» ^ *J *f * ^ * ^ # *fc ^ * £ 

sp^jf ffl j» & at. m * 3* #J t * — * & - 4£ 

& > & T * ' $r * b 3 h # #4 * >^ ^ 3fe * * ^ * =fe ^ W ' 

it £* .3>f • ' 4fr4H#fcfe-£i-£.(encapsiilated)3HSif# 



# eg fft jg ^ ^ & &82#.'i&ftB*'#*:K#f*F ° 

£ 3^84 • ^ £. &82 irg — > it it M * &86 » E « & 

# & ^ # * 4- $ € 3 3 5 it ( ■ SR ^ **• B 7F ) « §9 € 



$ -fc B * A fcb ^ A- & sl sfi & ^.88 # 4fr * SI ° 

^ 5j* & ^88 stf Tg £F * a * ^ £ H t * ?»I S ^54 4§ * 

3f) g ^90 ig. ffl'# # J£( frame seal) 9.2 • afc #1-8 8 # 

— • #J # it -ffl & 'AS-ift ft 4b (indium- tin-oxide » I TO) ^ 

& ^ it. m ^ afc 9 4 - m a -fe # 3& m & ;& 8 8 & it ^ A 

(transparency) ^tifTD^it^ =fe88 & «p £j JL ' M A. 39 
CCD f t ^ t it ?'J ^ ^ ^) f t ' 1^ I $ A B ^ 7F - 
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s. - &wtim ci6) 

■kp % ^ n m 7F • *. # gi ffx n. & ^ & K 7F n & al-i ooi 

^ & ^ : ^ *L 8 2 > sfe^&fe88tt&&^^ «' J- 3£ *1 Jf- ' 
92(^H«^^ifc-4 : sf)#Ifflf« 'sealing adhesive) 
. & 1 ft # 34 • -fc & 4k ^82 g> 71 £P £ ifc M $ & ' *n 

$ ^ IB //r & • -£ 3k 3| ^88 ^Tl^^^^iit^^ ^94 • 
sfclTO £ & - it m #-94 ffi « «. # 3& 3* & ^88 #0 ^ m & 
(transparency) * ♦.it &} ft t f ' #f ^ # -f- nd IS tf 



# i& It £( ^CCD) ife *r it # «■ ^. 



ft ft : 3 a %k *f *I € %r #1 9 8 * st 2ft & fe8 8 # ^ A fcL 8 2 4i 

t # #96 f atfcf ^?u^t^ 4 4Sl) m m it 

(cured) - £ A * t # -t49 6 it t # % T fll -t- - : «L *• - ^ 
t # J3* - * .?5r <}± W % & - ^ yj € J* * <te M & $k *?■ 

$L • t 9- f: # £49 6 # -est ^ & afc 4k &88 ^ 2 ^_ H 

s£ ' € # ft 9 6 it US' #. T n - : H f > ^ "f #- . - £ 
^ ^ M - 3r ^ *$■ f: J$ " ff6*^--«#^96^-fit^3ajt^ 
£ &88 & £p Jftl % & fe98 tH^ ' € # 3496 it f 4 -I ^ 1 



& & n %> % m 4i -f- v. *g TP n m fe i o o ^ ±. m ^ 

(upper mold p 1 a t en ) 1 0 2 & & Bl M M. & ( compr e s s i on 
bonding process) % & '4l & it 3L ° ^^^lS^ttf'^^^ 
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3. - MttH (17) 

(heat sink) 1 0 6 T « & ^ * -fc £. &8 2 ft t #J . 
(backs ide)108 am— ^-i&it &( thermal 

dissipation) • sfc^a£#&*fc.&#1066$&^ 

^ m > .® % & ^82 ft # « 

i o 8 & & -^r ^ & ft ; St f *° & % -r ' $ E9 b m ^ *t - 

it & # 3£ ft 2MBJ »T^*t*>ll06^^- ^ # /9f * 

*f & # # -T A, tr & «- ^ A 4£ 8 2 ft ^ t i I: I & 8 6 it i§ f- 

.« # ^96/1 04 * s£ $ & ^88 _h ft £ it it. ^ &94( it sJf € 

. & ) TO « 'i± 5% # .$1 £P >?!l % & 4£9 8 • £ Jib m * Jt ft € ** it # 

M. * t aCCD It i £ afe 3§ £ ^88 j£ # it -ft ft « * ^ m. ft Y 



1 0 0 # £p j?'J. € *&- *L 9 8 ft is. 31 s£ @ t 6 



% B 3 4£ £ — m. ft — & & M. £ (bonder apparatus) 
M ^- — I'-^l ^(compression assembling process) ^ P] 

Bf m & © 45 ^ s ^ ^ it # s. sp m % n- >r » * t 

CCD # to # It £ ■ s& # *J • 



' # B ^ #f A & % * * ^ it B £ ^ TO fll ?F . g , 

£p #1 € *L ft 3" ^-"EA jib ^ ^L-f S I i i ,t§ 

*T a E -fife RR _h © ft £s ife jx A #- M ^ 5. B 5. % Jl B 4l 

ife JS, ° . 



mj 




« 20 X 
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3E . &m$L*Jl (18) 

t & # b ^ ^Lia-Li&ttw^iraB* ' ssfc ^ & * & -t. 

^ * PPL. f 'J * la ffl 0 

# ^ . # «■ W H -h & 4- If" 4fc £'I ife -ft ^ • <j& $M 

£ I I: I ^ ^ ^ t I ^ ^ K I 3 ^ I I h!) * # iil i 

# w & tf- p & it - • 

a ±. ft sfe 4£ ^ # ^ itt t^^'J ^.i ' i£ # f5 « ■ !fc 
^il^tttll'Jftl ; * ■& ^ ^ €- B 3 rtf & ^ 

Jf- **J IE 15 ft * 
il fij # tit ^ : 

% -km h ^ttt n- # # a. © TP * 

® > th #- 4- ^ =p m € SS- * S sKj * rC & flt -t s£ # it i§ 

& rc £p #j € 51- & it & s a a m tf © ; 

& 0, tf © ^g. # £p #j "t hd 4f ^ a tf m ffl . ; 

g - C @ ^ f *o 3" £r *° 4=T & ^ 5fc 3ft / Jb £ 4£ ^ & % i4 & 

• ft ft * S8- a e B £ & & fa $5 ?F iM} #t W 7F $ SI I 
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u VA 



X * ttWSLW (19) 
$SL h9 ;ffc SB I 



■BB Hft 



^t^lTF^fe fil I i£ ,^ t i t ^ ^ t I I 

?=AIA**?*»*tt^ *J € as- <fc >£ S il 7F ® 

& ft g # w # #j ii #. # 4* * * & b ; 

^ i= B. 1 i ^ g i ^ ^ t ^ ^ f t- I ; 



% ^ B % # ' B 3 t I t I ^ I 1 1 1 4 ^ 1 I: i Ji 



i: A A fc f 



_L 41 A 4t ifr ■ * B • 



?A|H^r« f ? it S ?T & # -Mwire bonds) -IE J» 

^ 3 a 3 a ^ # ^ H £p m * a§- m. % # .at A a. #. m 7F t 
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3. - ^rW^m 
52 
54 
5 6. 
58 
60 
62 
64 
66 
- 68 
-70 



(21) 



=T2= 
76 
78 
80 
82 
84 
86 
88 
90 
92 
94 
96 
98 
100 



# $ # 
afc 3$ & & 
& 

j& 3% # *F 

4=- 5. M ^ 

.sj m & 



33 ^ tiO ;fe 

£p #J IE SI- 

I | a ^ ^ I ro ^ t 



ft 4- * 
^ & fe 

$ J£ € a s a jg *j 

Irl I & 
3Sfe ^ ^- *L 

it 4l 

3# <frt- J_t- -Jrjl 
^» "M IT 

£p #j f; ^ 

f ® 1 ^ i i & 
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102 
104 
106 
108 



jl m & m 
w % # m- 
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t tf * *4 IE 



1. - «.m^*^-^it^Afe^-^S^|7Fg^^^ ' JL 

^ & & T ?'J # JS? : 

tft' fl* Sfe ' f£ -f- At © & 4, & - 3t 3$ & fe * 
- # & £4 ,5. #L ^ IS 3fe 5i £ & it ^ & 53 — «. g U 

& a m 

«:^^*t«^:JI^«jL > t£ #< ^ 4 f t # # ^ ^ £ 

€ 44. * #- SI £ 4fc 



I II I a | i ; 

t *3 & -fe t£ 3£ 3$ # 1& & ft _L I 



i€ ^ — Hp #1 « 2g- 4£ ' Hp #J « -28- *t # it tf. # 



# * 4- ; ' - 

fib t& # & jfe ^ t£ Hp #J It ^ & ii £ : 

tz * # . ft ; 



sfe 31 & _L ^ 1* * it m U- Ml 35 « 'hi i£ #■ f'i & & *£. -L ^ n 





m 



26. 
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O 

rv _ 

U U VA L 



&&£&&ffifik%ijLi*z?£ s m4L & ' ■ £ '* -fc - i® it r-i 

• $ J 1* #• b 3 b >5 i£ it #f B 3 a £ T * 4* ; 

^ /& 5. ^ - -fit 4 3f- & £& - 09 It b 3 b £ 4 #. ' 3L <f 

.\± # tt #- & m 1 1 * I H t B a 9 # ; 

t f - s: ^ i. ^ t b 3 9 ii Ji - ^ttt^lfe_^St 



# * * ; . 

«t 3t It Jl £ tt 3& 2& £. > # 1* a 3 a £ « & It 3& 

^ & £ It *I Jf- #T il # ' 3L&^i£3$.m&%L&.t3r£-&ft 

T ffij « # &■ fa £ ? #J € sg- ii £ ; 

afc £ - € # 34 -* « * it ^ * 4fe - it # ^ £ If- & a ^ 
4lRJ ; ' 

•*r ^ « 3& *H & SI t al ^ it ep #J % ^ fa ' * ^ 3" 

# i t ^ ^ i. y£ # it e 99 : 

^ £p *i t ^ ji ^ t # # ^ f « ^ ^ n f t s f # # 

3£ 31 £ & i ^ It # it ^ nn € 'i± i* £j It a 3 3 # _t tfc # 

4 Kl ; -SL 

* A - }fc B B 3 # ^ 5. « 3fe 5* £ fe J% It B 9 H £ ■« ' It & H B B 
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U U \A 



# # * #1 ft 



8. Ao t tf M- m f&'gj #7 # & » 5. & !§i 

a # & Jfa & & S it If- € 4fe * 39 # Jgp • 



3& 3fc — J& 



9. t *!llai f 7^41^"^ ' * t « *P *f « »&■ *c £ - 
T t ^ E P I'J f ^ ^ • 



g 7 ^ ^ ' #. tiLft * % % & & 9t> ft 



10. t tt -f- #>J *E ! 



- _L ^ & £ 3i >E ^ t£ #J % SS- & H « & & — * • 

12. t t#^JIl $fJl^^* £ & 4f HL — *fc & £ 
f£ 3% £ ^ ^ t* £ X & • 

1 3 . -bp t *fr m la S £ 7 ^ ^ 3" * ! 
£k ® 4b 4l $ -r- # #f - 

J & * £k '■ 




% 29 J. 
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15. - m. & t it £ -f- -S IS * S £P ■ « ft fe flf & ^ no & 
if Si^Sf ,li • 5. il> & ^ : 

— " So & ' tt-^ie^R;**— afeift^*5. * — & « -SL . 
<iL^*afc^**L^«^^.*t^H-^--*.A # #r te. & # • 
* * t* 3& 31 & - * A # A 4£ ^ H. & - * £ -6* # ^ 
^ t% ^ ft -fc. 3p i& & & & & & 4fe *P 4& ft S. * ■ fla 

P *t -fS 4 9- & ' ^ £ 4 * # -fc ^* ^ ^ & %L & #. 

t & 3 0 B # # f 1 ^ ^ ^ 4 t ' -a. ^ #■ J *fc « 4£ afe 
' & si £ it ii SI St € Ml, it ; 

a g _t ; • 

- £p j^ij 4 & & » £p 4'J € ft *l it # ^ & -m # ^ 

■ t f ® &9 i& I x t t i & ^ i 1 S ^3 T ift ^ 
^^^ttep^J€ftfeiE-fi ' it f © 4SL #^ H * £l 3fr t£ # ig_ $ 
& * -m £• 4 t£ I*. *fc # # i ffl - € # & ^ f»J 

tg ep -t ^ ^ . ^tM^i'if^fe-t^^^fft^rw-t 

gltlf 3Bt *ft 4 *L -L It it « J*, flo fl; ik 5& # 

1 6 . *» ^ ff ^ ^>J It," U g 1 5 a* 4l -f- A m H 4£ ia ' n. #- it 
^ Ml &9 # # 4r ^® ^ ft, » 
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1 7. t * * H B # 1 5 3f ^ ^ © At ^ H ^ fe ' IT 5- « # 
^ #. ^ T ?'J ' : v € * j£ - # ^ tf- « m - Mr * 

a£ f; Jf- - Irl & ^ U 1 ^ # ii • 

.1 8. > * H B $ 1 5 Jji ^ ^ « IR £ *H IB. > £ t It £p 

is. & ¥ n ^ %>i & m m ^ & m 7F n m &l • t: # 
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